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base layer, i 

BACKGROUND 
tat siors arc know fs s the ^ 
Digital and Analog RF Applications," J Bock or T LI- obbb, m which the base layer 
has an intr*' or > and an extrinsic segment, where the extnu&ic segment connects! a 

bass contact with the intrinsic segment The extrinsic segment has a relatively low harm. 
doping, so thai the \:n<<\\ n transistor has the disadvantage <>t a high :c^<aa-,e ;n the base 
layer This leads to a dro] c irecroenc aid therein 

to an effective slow-down of the transistor. In addition, the higher base Iced resistance 
wooe\ a , a o ^ -W 

SUMMARY 

20 A Iwnwswwr n sv, v. that has an emitter, a cohecoo. ,u a, ha-w boor. The 

emhtc e-xienb the xis- yc 1 ^ Ixwe lexer ha - e- 

V\\eu lit^. ! ic >nv ( ' i v. hv i x ■*! ur u K ~ ... ■v, > e\ ^ icm* 1 
; i "o ectn vv , r> tsv eeai ,ct u u the i i s v i oa or »o * » use laser. <. base ' sc 
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corpus a uv doping I v-t that rum; within the base Ia>cu -c: - uepU v\nh a trha;,>n! 
top it's hv ^ v. f i y ,^ iu' j el n 1 -> s t « i{ 

\' < v v ~v v s Ha 

i h< hanta^ ! it tiop j s he «\ - foriakcn 

\it<^( . 0 ! << v-S d i > I L vS i L v v 5 <U ■> 

emitter, thereby advantageously reducing the resistance of the base saver. In this way, 
electrical bosses of the transistor can be reduced. 

» s s u ! i ( i ? J k c s s i , | »s 

n tlx regu i k di \ hJil ^ v i i 

witiwu any Mitton s i taring step. Usual m eh > 

i _ a ! m \. < v. s , i • \ \u 

, e fi „ v. v ^ t e s i t_ h < \ >e., J : e\ . L- 1 - v e 1 1 

s u 1 ^ nt i . i 1 ist. it , v s ' s' \ 
.\ , f\ \ - v -educed. 


Adv&ntageo^h .an he u-ed as . 

doping iayt: Boix ss the advantage hhat its acts v t s ees 
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Cii opi ig substances. As a result, doping > 

pa ture \ 

J " vis v \du 1 JK w ^ ^ ,0 

01 ^ P. second oops eg t }J a third hopine hoe; arc em :• h-U:.J. l-c eaaaapse. 
The - ou„ s. v p.r.L i i . - u -cd K\v eco i e is t >r ng % - and Pe I'd e n« 

v < i . v. f ii.ri > iuv , . - v 

substance, such as boron, The dopnogoubstance concentration of the second doping; layer 
s less than the ar'>u NK'Kv v j ^u<n of she n s osb thud b-papg . pers, 

< N g s i i e ' K ei i ! n 

X ! 1 i. w >s i v he D l, . IM!0„ VvJtfj Ksi 

concentration in this way, the en v v. v, ss 

of the Unmet effect is reduced, on the one hand, and, on the other hand, the parasitic 

The pentavaiont doping within the base layer can be diffused into the base layer 
fUur an er v. . i \ anient 

doping substance from the emitter region into the base layer is advantageous, since in this 
way, the PN transition can he shifted from a polycrystaHme silicon, usually used tor the 
oi H u c Pase. 1 iv'ito^ 
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hi the following, embodiments are explained in greater detail, using related 
diagrams. j 

DESCRiPTION OF THE DRAWINGS 

1 > v S v * (INN < . N v S 

u ^ vho s ! v r.eeat din i p ;u s s . i 

Figure L 

DETAILED DESCRIPTION 
Figure 1 shows a silicon substrate having a base Liver 3. An emmu ;cgu«n I) is 
irrarigeu o be > s< lave \ enjleeto is an ^ < - h.cba^v - , b jn^ 

faW 1 'N ; -, ^ <. ^ < f, f-- V _U '! . ^' N i v , 1 hN 

hnjmoi u .die s formed from f ^ - 
.e , j n > n v \ sd \i is cillus-ed mto rhe c j "n ! ^ < 

n <> n i v | n ik £ ! , A ^> vtween. 

X ! ! 1 N 1 ! i 


SUBSTITUTE SPECIFICATION: CLEAN VERSION | 

AA A . - 

- ' - ! 

un rr-KAC ist doping i c " I „: an v.s ( < 

tiso wiihii v f s envisioned in the bass *yer 3 

v 1 H,. I'tS <h Me i. a-sangAe ; , end Aalc that beaira , =k 

top end of the arrow A (at * the first doping layer 7 begins at a depth tl . It extends to a 
derive v> ^ c _ v gefe, Au;Ar -> I , v g 1 e i-\J,m,^ 

a\o b'.v rtA !M i tvi n^t n -> , s 
first doping layer 7. The second doping layer ° extends - depth s2 to depth t4. , 
iAAi, nd dopr -1 AOi ■•' ' >c- a d , 

yaing kno s connected t( 
from depth. 14 to depth 15. The collector 2 then begins at depth i5. The third doping layer 

v vo She s^eond doping layer 9. Al! three doping layers ~ % 10 
may be produced by the doping substance boron. 

On the depth scale along the line A. the eoume; d s > cc * extends ks 

doping layer 9. 

_ ^ d s s ^ ! e v e;v k u,vt v * d v is s ( \ *v \ a 

! a ic , 0 , i < ^ (Pi. v v > v.v.1 : < u ^ ' . , \ 

t C-ns as , s 'v. ou< 0 von 1 

substar vc t^ s\ the ajaaM -Aha avly" 1 I\ pC v - < , , - c'we»'n the 

emitter regnn md the base a rl m t the etwee 
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ii'i.u v 1 i \ ^cr3) lite first doping u\ \^ nance i >n 

|S VIA! v ,1 \,"-> ',0 "''m^!^ 

ayer 7 has 1 ?s ce cc icentraiioaCl ^ s v. - ^ -> 

J 4 \ i cen 1 x IO lS and $ 

en 10 and 1 


doping-substanoe concentration in the second doping layer 9 is essentially constant and! 
corresponds to the doping- sub stance concentration. C2, C2 maybe between 1 x 10 U and 1 
X 10 > x , y. : n\Pvv- l . " i 1 K uo! t y i > \ . ecied , ^ * a 

j am ei \ a econd doping i o \ > i ttk 

by the conn* , s< >e. . ,v S and ! \c <\*kr K > - i * u < > > f ; t < V 
vh a v >. J s dv n c s loj Lu/ii w ^ p , . v ^ - tK 

v\ s ies next r<^ the secc d c l ;e ihbd 

d> p n u ^ \ i'umos ^ t 1 lot \ 1 < v 5 to 50 am. The 

doping substance concentration C3, which is essentially constant within the third doping 
>s^ e between S x md Ix 10 3O ciif 3 
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irly ad us if the doping substance c is s 

doping layer ? has a sizable proportion of the total amount of doping substance in the base 
layer' 5 < «> wi -> ^.uH ( <. . "oa 

i l f + O { i 1 iv w ^ 

M i *s U < ' t, " " 1» "0 C W * 1 i 

dete u- ne er with the second doping layer 9 and Ok 

^ < i 

The reference symbols indicated in the lower pan below the abscissa, as web as m 
iht p| p at." v igui e 2 correspond to the reference symbols used in figure 1 for the j 
individual layers. 

Furthermore, the counter-doping substance 8 can be scon in Figure 2, It proceeds 
from a n >] ^ nxa < ( 1 >c s s ins constant with 

\ 'W vk > it iW e vcs^Wtl s i \ > i ui v l v ' 

v >r 1 ' . " a m> ui. i i i m 1 ^ s w 

ecmnter-d t s uuttn f the cm hie 

thatthefi-o _ v t^base \.r' > , ! ws On ssurcco 

the r\t ! (We.sw* Wv saw -as \c effects i 1 c t ins c ■> ,1 uwr nsisto 

cwdoping w destgncb uc i> t c - c > 

c» " n v n ilea <n ^ 5 x v. ! v < 
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> < da KiHw he I 

ts e i sic regici extends approximate^ beieeen .To;:: ff ,<;b 'he depth :h 

( ! v ^ ciimib the emitter region vc e s tk 

s prvoM n < f . + mo \s ' ^g . _ l ' 

In Figure % a germanium doping 12 can also K w : ^ > v ^ : n < , w 
io ) the collector 2, towards the base. Through use of such a ramp-shaped < i as 
iooi , ho, rge carrier;} p3.ictru.tii , e iroi. u 

€ s v v uses the specc isto; 

The maximal doping substance concentration of the counter- doping substance 8, 
C4max, maybe in the range between 1" % 10 ?o and I x 10 25 cm" < Arsenic may be used ds 
s race S This arsenic is diffused into the base layer 3 from the j 

emitter region 11. 

^ a to v. v <. t i i 

a cojicentt >. cm \ x ent doping 

\ > v ! ee ^ v j t . v g, v , v , vC ' e s \ax die 

icsuh c.o: ho aJnexed d^ ;he vmhh oi \hj base 1 ue - can ho jn.ee ehcroby resulting 
in a higher cut-off frequency. The inclusion of carbon atoms can take glace, for example, 
via. co-deposition of carbon during the epitaebe growth of the base layer 3 
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